Input from the medial septum regulates adult hippocampal neurogenesis.
Neural progenitors in the subgranular zone of the hippocampal formation form a continuously proliferating cell population, generating new granule neurons throughout adult life. Between 10 days and 1 month after their formation, many of the newly generated cells die. The present study investigated whether a partial lesion of one of the main nuclei projecting to the hippocampus, the medial septum (MS), affects survival and differentiation of cells during this critical period. Rats were injected with BrdU and 5 days later excitotoxic lesion of the MS was applied by infusion of either 30 or 60 nmol of N-methyl-D-aspartate (NMDA). One week after the lesion, quantification of immunopositive cells revealed that the number of GABAergic cells was significantly reduced in both lesioned groups, whereas a decline in cholinergic cell number was observed only after injection of 60 nmol of NMDA. The partial septohippocampal denervation significantly reduced hippocampal neurogenesis. Survival of newly generated neurons was decreased by approximately 40%. The MS lesion did not affect proliferation of hippocampal progenitors. The present study points out the importance of a functional septohippocampal pathway for the regulation of hippocampal neurogenesis and highlights the potential role of GABA as a mediator in this phenomenon.